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EOHQGHG OHDUQLQJPRGHO ,WPHDQV WKDW IDFHWRIDFH LQVWUXFWLRQ LVPL[HGZLWK WKH XVH RI RXU XQLYHUVLW\¶VPRRGOH
EDVHGH/HDUQLQJV\VWHP

)LUVWVRPHLGHDVDERXWEOHQGHGOHDUQLQJDUHGLVFXVVHG7KHQWKHVXEMHFWVDUHLQWURGXFHGVKRUWO\,QWKHQH[WSDUW
RI WKHSDSHURXUFXUUHQW WHDFKLQJSUDFWLFH LVGHDOWZLWK LQGHWDLO/DVWO\RXUQHZO\GHYHORSHG VWXG\PDWHULDOVDUH
SUHVHQWHG
%OHQGHGOHDUQLQJ
$FFRUGLQJ WR 5HLVHU ,%0¶V UHVHDUFKHUV GHYHORSHG &$, FRPSXWHUDVVLVWHG LQVWUXFWLRQ ZKLFK ZDV WKH ILUVW
SURJUDPWREHXVHGDWSXEOLFVFKRROV,QWKHVFRPSXWHUVZHUHXVHGRQWKHXQLYHUVLW\OHYHODVZHOO+RZHYHUE\
WKHHQGRIWKHVWKH\KDGPDGHYHU\OLWWOHLPSDFWRQHGXFDWLRQ,QWKHHDUO\VZKHQPLFURFRPSXWHUVEHFDPH
DYDLODEOHIRUWKHSXEOLFWKHLQWHUHVWLQWKHPLQFUHDVHG6WLOOWKHLULQIOXHQFHRQLQVWUXFWLRQDOSUDFWLFHZDVUDWKHUVPDOO
XQWLOWKHPLGV6LQFHWKHQWKHXVHRIFRPSXWHUVIRULQVWUXFWLRQDOSXUSRVHVKDVVLJQLILFDQWO\LQFUHDVHG>@

,QWKH81(6&2¶V:RUOG'HFODUDWLRQRQ+LJKHU(GXFDWLRQIRUWKHVWFHQWXU\VWDWHGWKDW³higher education 
is being challenged by new opportunities relating to technologies that are improving the ways in which knowledge 
can be produced, managed, disseminated, accessed and controlled´ ,WZDV DOVR QRWHG WKDW QHZ LQIRUPDWLRQ DQG
FRPPXQLFDWLRQWHFKQRORJLHVSURYLGHRSSRUWXQLWLHVIRULPSURYLQJWKHFRQWHQWVRIFRXUVHVDOWHULQJWHDFKLQJPHWKRGV
DQGPDNLQJHGXFDWLRQDYDLODEOHIRUPRUHSHRSOH>@

7KH ('8&$86(&HQWHU IRU$QDO\VLV DQG5HVHDUFK KDV SXEOLVKHG WKHLU VWXG\ RQ XQGHUJUDGXDWH VWXGHQWV DQG
LQIRUPDWLRQWHFKQRORJ\HYHU\\HDUVLQFH7KHPDLQJRDOKDVEHHQWRPDSWKHUHODWLRQVKLSEHWZHHQVWXGHQWVDQG
WHFKQRORJ\7KH ORQJLWXGLQDO GDWD REWDLQHG RYHU WKH \HDUV UHIOHFW WKH FKDQJHV LQ WHFKQRORJ\ 6WXGHQWV KDYH EHHQ
SRVLWLYHDERXWWKHXVHRIWHFKQRORJ\LQHGXFDWLRQKRZHYHU WKH\DUHTXLWHVORZZKHQLWFRPHVWRDGDSWDWLRQ7KH
VWXG\VKRZVWKDWZKLOHVWXGHQWVVWLOOQHHGDFHUWDLQOHYHORIIDFHWRIDFHLQWHUDFWLRQWKH\YDOXHEDVLFUHVRXUFHVWKH
PRVW IRU H[DPSOH FRXUVH PDQDJHPHQW V\VWHPV )LJXUH  7KH\ SUHIHU WR VHSDUDWH WKHLU SULYDWH OLYHV IURP
DFDGHPLFVWKHUHIRUHWKHXVHRIVRFLDOPHGLDLVQRWZHOFRPHE\WKHP7KRVHVWXGHQWVZKRUHTXLUHJXLGDQFHRQKRZ
WRXVHWHFKQRORJ\IRUDFDGHPLFVSUHIHUWRDFTXLUHWKHQHFHVVDU\VNLOOVLQFODVV>@

)LJ6WXGHQWVSUHIHUEDVLFWHFKQRORJ\UHVRXUFHV>@
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7KHWHUPEOHQGHGOHDUQLQJKDVEHHQGHILQHGLQPDQ\ZD\V7KHH[SUHVVLRQVK\EULGPRGHODQGPL[HGPRGHDUH
DOVR XVHG DV V\QRQ\PV 2OLYHU DQG 7ULJZHOO IHOW WKDW EOHQGHG OHDUQLQJ LV LOOGHILQHG ,W FRXOG PHDQ GLIIHUHQW
DSSURDFKHVEDVHGRQZKDWPRGHVDUHDFWXDOO\EOHQGHG>@$FFRUGLQJWR*UDKDPLW LVWKHPL[RIIDFHWRIDFHDQG
FRPSXWHUDLGHG LQVWUXFWLRQZLWK DQ HPSKDVLV RQ WKH ODWWHU >@ ,Q WKLV SDSHU WKLV GHILQLWLRQ LV DSSOLHGZKHQ RXU
SUDFWLFHRIWKHEOHQGHGOHDUQLQJHQYLURQPHQWLVGLVFXVVHG

.DQGLHVDQG6WHUQVWDWHG WKDW LQ WKHEHJLQQLQJRQO\VWXG\PDWHULDOVZHUHSODFHGRQ WKH LQWHUQHW+RZHYHU WKLV
GRHVQRWKDYHDQ\DGGHGSHGDJRJLFDOYDOXH7KHUHIRUHWKHUDQJHRIDSSOLFDWLRQVVKRXOGEHZLGHQHG7KH\EHOLHYHG
WKDW K\EULG OHDUQLQJ HQYLURQPHQW PDNHV WKH VWXGHQWV PRUH DFWLYH DQG VHOIGLUHFWHG OHDUQHUV $OVR WKH IDFW WKDW
VWXGHQWV DUH HQFRXUDJHG WR FRPPXQLFDWH ZLWK WKHLU WHDFKHU YLD HPDLO LQFUHDVHV WKHLU LQWHUDFWLRQ DQG WKH VKLHU
VWXGHQWVEHQHILWHYHQPRUHIURPWKLVRSSRUWXQLW\>@

)RUEOHQGHGOHDUQLQJWREHHIILFLHQWWKHGLJLWDOOLWHUDF\VNLOOVRIERWKSDUWLHV±VWXGHQWVDVZHOODVWHDFKHUV±KDYH
WREHGHYHORSHG.DQGLHVDQG6WHUQVDLGWKDWWHDFKHUVVKRXOGOHDUQKRZWRH[SORLWWKHRSSRUWXQLWLHVSURYLGHGE\QHZ
WHFKQRORJLHV>@6LPLODUO\.UXJHUDQG%HVWHUH[SUHVVHGWKDWWHDFKHUVKDYHWRDGDSWWRWKHQHZZD\VRIWHDFKLQJLQ
WKHVW FHQWXU\ >@+DOO1L[DQG%DNHUVWDWHG WKDWGLJLWDO OLWHUDF\VNLOOVDUHQHFHVVDU\ IRU VWXGHQWV WREHDEOH WR
IROORZWKHFRXUVHV7KHLUVXUYH\DOVRVKRZHGWKDWVWXGHQWVIDYRU WKHLQWHJUDWLRQRI WKHGHYHORSPHQWRIVXFKVNLOOV
LQWRWKHFXUULFXOXP>@

,QV\QFZLWKWKH(&$5VWXG\>@%X]]HWWR0RUH¶VUHVHDUFKUHYHDOHGWKDWVWXGHQWVYDOXHWKHSUHVHQFHRIOHFWXUH
QRWHVGLVFXVVLRQERDUGVRQOLQH$OVRWKH\IRXQGLWFRQYHQLHQWWRGRH[DPVVXEPLWDVVLJQPHQWVDQGFKHFNJUDGHVRQ
WKHLQWHUQHW>@

$FFRUGLQJ WR&DUPDQ ILYHNH\HOHPHQWVRI WKHEOHQGHG OHDUQLQJHQYLURQPHQW FDQEHGHILQHG7KH ILUVW LV OLYH
HYHQWVZKLFKPHDQV\QFKURQRXVVHVVLRQVOHGE\DQLQVWUXFWRU7KHVHFRQGLVRQOLQHPDWHULDOVWRIDFLOLWDWHVHOISDFHG
DV\QFKURQRXV OHDUQLQJ7KHQH[W RQH LV FROODERUDWLRQRI YDULRXV IRUPV LQFOXGLQJERWKSHHUWRSHHU DQGSHHUWR
PHQWRULQWHUDFWLRQ7KHIRXUWKLQJUHGLHQWLVDVVHVVPHQWZKLOHWKHODVWRQHLVUHIHUHQFHPDWHULDOV>@

7KHZHEHQKDQFHGSDUWRIEOHQGHGOHDUQLQJFDQEHIDFLOLWDWHGE\GLIIHUHQWV\VWHPV:DWVRQDQG:DWVRQDLPHGDW
FODULI\LQJ WKH GLIIHUHQFH EHWZHHQ WKH YDULRXV W\SHV &RXUVH PDQDJHPHQW V\VWHPV &06 DUH SUREDEO\ WKH PRVW
FRPPRQRQHV:KLOH OHDUQLQJPDQDJHPHQW V\VWHPV /06DUHPRUH WKDQ WKDW VLQFH WKH\DUHDOVRDGPLQLVWUDWLYH
WRROVUHJLVWHULQJWKHSURJUHVVRIWKHVWXGHQWV>@
&RQVWUXFWLRQ0DQDJHPHQWVXEMHFWV
6WXGHQWVDUHUHFRPPHQGHGWRWDNH&RQVWUXFWLRQ0DQDJHPHQWLQWKHILIWKVHPHVWHU7KHFRXUVHRIIHUVDQLQVLJKW
LQWR FRQVWUXFWLRQ SURMHFWV 6WXGHQWV JHW DFTXDLQWHGZLWK WKH GLIIHUHQW SKDVHV RI WKH SURMHFWV DQG WKH VWDNHKROGHUV
WRJHWKHUZLWKWKHLUFRQWULEXWLRQV9DULRXVSURMHFWGHOLYHU\V\VWHPVDUHDOVRGLVFXVVHG7KHODUJHVWFKDSWHUGHDOVZLWK
WKHFRQVWUXFWLRQFRVWV WKHLUFODVVLILFDWLRQDQGKRZWKHFRQVWUXFWLRQEXGJHW LVPDGH'LIIHUHQWQRUPGDWDEDVHVDQG
WKHUXOHVDVVRFLDWHGZLWKWKHLUXVDJHDUHDOVRGLVFXVVHG6WXGHQWVJHWDFTXDLQWHGZLWK3UR-DFNDSURMHFWPDQDJHPHQW
DSSOLFDWLRQGHYHORSHGLQ+XQJDU\DVZHOO7KHKRPHZRUNDVVLJQPHQWLVWRPDNHDTXRWDWLRQIRUWKHFRQVWUXFWLRQRI
D VPDOO KROLGD\ KRXVH VWDUWLQJZLWK WKH FDOFXODWLRQRI WKH TXDQWLWLHV DQG HQGLQJZLWK FUHDWLQJ WKH EXGJHW LQ WKH
VHOHFWHG30VRIWZDUH6WXGHQWVZRUNLQSDLUVRQWKLVDVVLJQPHQW

&RQVWUXFWLRQ0DQDJHPHQW  LV VXJJHVWHG WR EH WDNHQ LQ WKH VL[WK VHPHVWHU 7KH VWXGHQWV OHDUQ DERXWPRGHUQ
VFKHGXOLQJWHFKQLTXHVWKHSRVVLEOHDSSOLFDWLRQVRI&300303UHFHGHQFH'LDJUDPPLQJ0HWKRGDQGWKHOLQHDU
VFKHGXOLQJPHWKRG6WXGHQWVFDQXQGHUVWDQGKRZVFKHGXOLQJDIIHFWVWKHUHVRXUFHSODQVWDNLQJWKHHFRQRPLFDVSHFWV
LQWRFRQVLGHUDWLRQDQGKRZILQDQFLDOVFKHGXOLQJRIRUJDQL]DWLRQVDIIHFWVWKHIHDVLELOLW\7KHKRPHZRUNDVVLJQPHQW
LV WRSUHSDUH WKHVFKHGXOH±E\XVLQJ WKHVDPHVRIWZDUHDVEHIRUH±IRU WKHFRQVWUXFWLRQRI WKHVDPHKRXVHDVIRU
ZKLFKWKHEXGJHWLVDVVHPEOHGLQWKHSUHYLRXVVHPHVWHU
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
,QFDVHRIERWKVXEMHFWVWKHUHLVDRQHKRXUOHFWXUHDQGDWZRKRXUUHFLWDWLRQHYHU\ZHHN
7KHDSSOLFDWLRQRIH/HDUQLQJ
)LUVWO\ LW KDV WR EH QRWHG WKDW H/HDUQLQJ LV WKH QDPH RI RXU XQLYHUVLW\¶V PRRGOHEDVHG FRXUVH PDQDJHPHQW
V\VWHP7KHUHIRUHLQWKLVSDSHULWLVQRWXVHGDVWKHWHUPIRUVROHO\RQOLQHFRXUVHV

,QVDLGV\VWHPHYHU\VXEMHFWKDVLWVRZQSDJHZKLFKFRXOGEHILOOHGZLWKFRQWHQWE\WKHLQVWUXFWRUVWHDFKLQJWKH
FODVV6LQFHLWVLQWURGXFWLRQLQ&RQVWUXFWLRQ0DQDJHPHQWVXEMHFWVKDYHVKRZQWKHPRVWDFWLYLW\

)URP WKHYHU\ ILUVW FODVVRI&RQVWUXFWLRQ0DQDJHPHQW VWXGHQWVDUH WDXJKW WR WU\ WR ORRN IRUDQVZHUVRQ WKH
VXEMHFW¶VH/HDUQLQJSDJH7KHV\OODEXVDQGVFKHGXOHRI WRSLFVFRQWDLQLQJWKHPRVW LPSRUWDQW LQIRUPDWLRQVXFKDV
WKHGDWHDQGQDWXUHRI WHVWVGHDGOLQHVIRUDVVLJQPHQWVDQGKRZWKHILQDOJUDGH LVFDOFXODWHGDUHDOZD\VXSORDGHG
EHIRUHWKHJLYHQVHPHVWHUEHJLQV

/HFWXUHQRWHVDQGUHFLWDWLRQVOLGHVDUHDOVRDYDLODEOHSULRUWRWKHFODVVHVSURYLGLQJWKHRSSRUWXQLW\RIDUULYLQJWR
WKH FODVVHV SUHSDUHG PD\EH HYHQ ZLWK VRPH TXHVWLRQV $V\QFKURQRXV VHOISDFHG OHDUQLQJ LV DOVR IDFLOLWDWHG E\
RQOLQHTXL]]HVZKLFKJLYH WKH ULJKWVROXWLRQVDIWHU VXEPLWWLQJ WKHDQVZHUVDQGH[WUD UHDGLQJPDWHULDOV IRU WKRVH
ZKRDUHLQWHUHVWHG

$OO WKHQHFHVVDU\GRFXPHQWDWLRQDERXW WKHKROLGD\KRXVHXVHGIRU WKHKRPHZRUNDVVLJQPHQW LVDOVRXSORDGHG
7KHQ WKH UHDG\ DVVLJQPHQWV VKRXOG EH VXEPLWWHG RQOLQHZKLFK LVPRUH FRQYHQLHQW WKDQ KDQGLQJ LW LQ RQ SDSHU
0RUHRYHU WKLVZD\ERWK WKH VWXGHQWV DQG WKH WHDFKHUVKDYH DFFHVV WR WKH ILOHV LI IRU VRPH UHDVRQ LW QHHGV WREH
FKHFNHGLQWKHIXWXUH

6WXGHQWVDUHDOVRHQFRXUDJHG WRXVH WKHPHVVDJHERDUG WRDVN WKHLUTXHVWLRQV IRU WZR UHDVRQV)LUVWO\EHFDXVH
RWKHUVWXGHQWVPD\KDYHWKHVDPHTXHVWLRQDQGWKH\FRXOGDOVREHQHILWIURPWKHUHSO\6HFRQGO\GXHWRWKHIDFWWKDW
LWKHOSVWKHLQWHUDFWLRQQRWRQO\EHWZHHQVWXGHQWVDQGWHDFKHUVEXWDOVRDPRQJVWXGHQWVDVDSHHUPLJKWDQVZHUWKH
TXHVWLRQDVZHOO(YHU\RQHHQUROOHGLQWKHFRXUVHJHWVHPDLOQRWLILFDWLRQVDERXWWKHSRVWVLQWKHGLVFXVVLRQIRUXP
WKLV ZD\ VWXGHQWV GR QRW KDYH WR EH ORJJHG LQ WR JHW WKH LQIRUPDWLRQ 'XH WR WKLV IDFW PDNLQJ LPSRUWDQW
DQQRXQFHPHQWVRQWKHPHVVDJHERDUGLVWKHIDVWHVWZD\WRQRWLI\VWXGHQWV

([DPVDUHDOVRZULWWHQYLDWKHH/HDUQLQJV\VWHP7KHVHDUHYHU\PXFKOLNHWKHWHVWVSURYLGHGIRUSUDFWLFH7HVW
UHVXOWVDSSHDULPPHGLDWHO\DIWHUDOODQVZHUVDUHVXEPLWWHG7KLVPDNHVWKHWHDFKHUV¶MREHDVLHU+RZHYHULWLVDOVR
JRRGIRUWKHVWXGHQWVVLQFHWKH\GRQRWQHHGWRZDLWIRUWKHLUJUDGHV)LJXUHVKRZVKRZWKHFRUUHFWHGWHVWORRNV
OLNH7KHTXHVWLRQVDUHOLVWHGRQWKHULJKWKDQGVLGH,I WKHQXPEHULVFRORUHGLQJUHHQWKHQWKHDQVZHULVFRUUHFW
ZKLOHUHGPHDQVWKDWLWLVQRW$OVRWKHVHWHVWVFRXOGEHDFFHVVHGDQ\WLPHZKLFKLVJRRGIRUDGPLQLVWUDWLYHUHDVRQV
DVZHOO

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)LJ6FUHHQVKRWRIDWHVW
6WXGHQWVFDQSUHSDUHIRUWKHH[DPE\GRLQJWKHSUDFWLFHWHVWVSURYLGHGIRUWKHP%RWKWKHH[DPDQGWKHVDPSOH
TXL]]HVSXOOTXHVWLRQVIURPWKHVDPHGDWDEDQN,WPHDQVWKDWWKRVHVWXGHQWVZKRDWWHPSWWRVROYHWKHSUDFWLFHWHVWV
FDQJHWDFTXDLQWHGZLWKDOOW\SHVRITXHVWLRQVEHIRUHWKHH[DP)LJXUHVKRZVWKHUHODWLRQVKLSEHWZHHQWKHQXPEHU
RI TXL]]HV GRQH DW KRPH DQG WKH H[DP UHVXOW (DFK JUD\ GRW VWDQGV IRU RQH VWXGHQW 7KH KRUL]RQWDO FRRUGLQDWH
LQGLFDWHVKRZPDQ\WLPHVWKH\RSHQHGDQGILQLVKHGDWHVW:KLOHWKHYHUWLFDOYDOXHLVWKHUHVXOWWKH\DFKLHYHGDWWKH
H[DPLQSHUFHQWDJHV7KHUHDUHDERXWGRWVUHSUHVHQWLQJDOOWKHVWXGHQWVZKRWRRN&RQVWUXFWLRQ0DQDJHPHQWLQ
WKH VSULQJ VHPHVWHU RI7KHRUDQJH OLQH LV D OLQHDU WUHQGOLQH VXJJHVWLQJ WKDW WKHPRUH VWXGHQWVSUDFWLFH WKH
PRUH SRLQWV WKH\ FDQJHW DW WKH H[DP6WXGHQWVQHHGRI WKHSRLQWV LQRUGHU WRSDVV WKH H[DP7KLVGLDJUDP
VKRZVWKDWZLWKRXWSUHSDUDWLRQPRVWOLNHO\WKH\FDQQRWSDVV2IFRXUVHWKHUHDUHPDQ\RWKHUIDFWRUVDIIHFWLQJWKH
UHVXOWVIRUH[DPSOHFODVVDWWHQGDQFHLQGLYLGXDODELOLWLHVHWF+RZHYHUWKHUHDUHQRDYDLODEOHGDWDUHJDUGLQJWKHVH
RURWKHUXQGHILQHGFRPSRQHQWV
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)LJ7KHUHODWLRQVKLSEHWZHHQWKHQXPEHURISUDFWLFHWHVWVUXQDQGWKHH[DPUHVXOWV
,QRUGHUWRKHOSWKHVWXGHQWVJHWXVHGWRWKHV\VWHP±ZLWKZKLFKWKH\GRQRWJHWIDPLOLDUGXULQJWKHLUSUHYLRXV
VWXGLHVXQIRUWXQDWHO\±LWLVXVHGLQRQHIRUPRUDQRWKHULQHYHU\UHFLWDWLRQFODVV)LUVWO\WKHVOLGHVZLWKWKHVPDOO
DVVLJQPHQWVVROYHGLQWKHFRXUVHRIWKHOHVVRQVFDQEHVHHQWKHUH7KLVLVDOVRDQHDV\ZD\WRFXWWKHXVHRISDSHU
6HFRQGO\WKHVHDVVLJQPHQWVKDYHWREHXSORDGHGDWWKHHQGRIWKHFODVV7KHUHIRUHZKHQWKH\KDYHWRVXEPLWWKHLU
KRPHZRUN DW WKH HQG RI WKH VHPHVWHU WKH\ NQRZ H[DFWO\ KRZ WKH SURFHVV LWVHOI ZRUNV ,Q DGGLWLRQ WKH\ PD\
GRZQORDGWKHILOHVWRKHOSWKHPGRWKHDVVLJQPHQW0RUHRYHULQDIHZFODVVHVVKRUWTXL]]HVKDYHWREHVROYHG6LQFH
WKH\ZRUN WKHVDPHZD\DV WKHH[DP WKHH[DPLVQRW WKHILUVW WLPH WKH\VHHDQRQOLQH WHVWDQG WKLV³VNLOO´KHOSV
WKHPFRQFHQWUDWHRQWKHTXHVWLRQVWKHPVHOYHV

'XH WR WKH IDFW WKDW HYHU\WKLQJ LVKDQGOHG LQ WKH VDPHV\VWHPZKHUHDOOGDWD LV VWRUHG HYHU\DVVLJQPHQW WHVW
UHVXOWHWFFDQEHDFFHVVHGDQ\WLPHLQFDVHLWLVQHHGHG7KLVPDNHVDGPLQLVWUDWLRQHDVLHU6WXGHQWVFDQDOVRFKHFN
WKHLUSURJUHVVEHFDXVHWKH\FDQVHHWKHPDUNVWKDWWKH\UHFHLYHGXULQJWKHVHPHVWHU

7KHUHDUHDOVRVSHFLDOVHFWLRQVGHYRWHGWRSDUWWLPHVWXGHQWV6LQFHPRVWRIWKHPDUHKDYLQJIXOOWLPHMREVLWLV
HYHQPRUHLPSRUWDQWIRUWKHPWREHDEOHWRDFFHVVWKHVWXG\PDWHULDOVDQGDOOQHFHVVDU\LQIRUPDWLRQZKHUHYHUDQG
ZKHQHYHUWKH\QHHGLWDQGFDQILQGWKHWLPHIRUVWXG\LQJ

2ZLQJWRWKHIDFWWKDWERWKVXEMHFWVDUHRIIHUHGLQ(QJOLVKIRUWKH(UDVPXVH[FKDQJHDVZHOODVIRUWKH+XQJDULDQ
VWXGHQWVDOOPDWHULDOVFDQEHIRXQGDQGDOPRVWHYHU\IHDWXUHLVXVHGLQ(QJOLVKWRR

,Q VSLWH RI WKH IDFW WKDW WKH H/HDUQLQJ V\VWHP LV DFWLYHO\ XVHG LQ FDVHRI WKHVH VXEMHFWV LW VWLOO KDV D ORWPRUH
SRVVLELOLWLHV WRRIIHUZKLFKVKRXOGGHILQLWHO\EHFRQVLGHUHG LQ WKH IXWXUH0RUHRYHU LW LVFRQVWDQWO\GHYHORSHG WR
SURYLGHHYHQPRUHRSSRUWXQLWLHVIRULPSURYHPHQW
1HZVWXG\PDWHULDOV
$ WZR\HDU SURMHFW RI GHYHORSLQJ QHZ XSWRGDWH HOHDUQLQJ VWXG\ PDWHULDOV IRU  VXEMHFWV ± LQFOXGLQJ
&RQVWUXFWLRQ0DQDJHPHQW ± HQGHG LQ 0DUFK  2XU IDFXOW\ KDG WDNHQ SDUW LQ D 6RFLDO 5HQHZDO 2SHUDWLYH
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3URJUDPZLWKLQWKHIUDPHZRUNRIWKH1HZ6]pFKHQ\L3ODQUXQE\WKH1DWLRQDO'HYHORSPHQW$JHQF\RIWKH
EXGJHWKDGEHHQVXEVLGL]HGLWKDGEHHQFRIXQGHGE\WKH(XURSHDQ6RFLDO)XQG

7KH QHZ VWXG\ PDWHULDOV ZLOO KRSHIXOO\ EULQJ QHZ FXUULFXOXP DV ZHOO $FFRUGLQJ WR WKLV &RQVWUXFWLRQ
0DQDJHPHQW LV WDXJKW IRU IRXU VHPHVWHUV 7KH ILUVW RQH JLYHV DQ LQWURGXFWLRQ WR WKH ZRUOG RI LQYHVWPHQWV 7KH
YDULRXVVWDNHKROGHUVDQGWKHHQWLUHSURFHVVDUHDOVRGHVFULEHGLQGHWDLO0RUHRYHUVWXGHQWVDUHJLYHQDVQHDNSHHN
LQWR WKH IROORZLQJ WKUHH VHPHVWHUV ,Q RUGHU IRU WKHP WR VHH WKH FRQQHFWLRQ EHWZHHQ WKHLU VXEMHFWV EHWWHU WKH
UHODWLRQVKLSVEHWZHHQVFKHGXOLQJDQGVLWHOD\RXWGHVLJQLVDOVRGLVFXVVHG&RQVWUXFWLRQ0DQDJHPHQWGHDOVZLWKWKH
FRQVWUXFWLRQEXGJHW'LIIHUHQW+XQJDULDQDQG(XURSHDQQRUPGDWDEDVHVFRVWHVWLPDWLRQPHWKRGVDQGSUDFWLFHVDUH
LQWURGXFHG1H[W WKH VWXGHQWVJHW DFTXDLQWHGZLWKYDULRXV VFKHGXOLQJ WHFKQLTXHV IURP WKH WUDGLWLRQDO WR WKHPRVW
PRGHUQRQHVWRJHWKHUZLWKUHVRXUFHSODQQLQJ&RQVWUXFWLRQ0DQDJHPHQWORRNVRYHUWKHFRQVWUXFWLRQSURFHVVIURP
WKHSRLQWRIYLHZRIWKHGRFXPHQWVWKDWKDYHWREHFROOHFWHGDQGLVVXHGLQWKLVSHULRGRIWKHSURMHFWV)XUWKHUPRUH
VDIHW\PHDVXUHVDQGTXDOLW\DVVXUDQFHDUHDOVRGLVFXVVHG

OHVVRQVKDYHEHHQZULWWHQIRUHDFKFRXUVHFRUUHVSRQGLQJZLWKWKHQXPEHURIOHFWXUHVLQDVHPHVWHU$OWRJHWKHU
IRU WKH IRXU VXEMHFWV WKLVPHDQVPRUH WKDQ PLOOLRQ FKDUDFWHUV DERXW  YLGHRVPRUH WKDQ  ILJXUHV DQG
DOPRVWWHVWTXHVWLRQV7KHPDWHULDOVIRU&RQVWUXFWLRQ0DQDJHPHQWDQGDUHDOVRDYDLODEOHLQ(QJOLVK7KH
RWKHUWZRVXEMHFWVDUHWRRFRXQWU\VSHFLILFWKHUHIRUHWKHLUWUDQVODWLRQZRXOGQRWKDYHPDGHVHQVH

(DFKOHVVRQLVGLYLGHGLQWRFKDSWHUVDQGWKHVHDUHPDGHXSRISDJHV7KHZHEVLWHOLNHDSSHDUDQFHSURYLGHVHDV\
QDYLJDWLRQEHWZHHQWKHYDULRXVSDUWV6HHIRUH[DPSOH)LJXUH7KHWKUHHURZVRI WH[WRQWKHWRSVKRZ\RXWKH
VXEMHFWWKHOHVVRQDQGWKHFKDSWHUUHVSHFWLYHO\7KHODWWHURQHLVDOVRLQGLFDWHGRQWKH³WLPHOLQH´EHORZ,QFDVHRI
)LJXUHZHDUHORRNLQJDW&RQVWUXFWLRQ0DQDJHPHQW¶VVL[WKOHVVRQ030%DVLFV7LPH$QDO\VLVZLWK0LQLPDO
W\SH 5HODWLRQVKLSV ZKRVH WKLUG FKDSWHU LV0303'07LPH$QDO\VLV 7KH OLWWOH VTXDUHV LQ WKH WRS ULJKW FRUQHU
UHSUHVHQWWKHSDJHVRIWKHFKDSWHU7KHRUDQJHRQHLQGLFDWHVWKHFXUUHQWSDJH

)LJ2QHSDJHIURP030%DVLFV7LPH$QDO\VLVZLWK0LQLPDOW\SH5HODWLRQVKLSVVL[WKOHVVRQRI&RQVWUXFWLRQ0DQDJHPHQW
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(YHU\ OHVVRQ LVPDGH XSRI GLIIHUHQW HOHPHQWV7KHVH DUH WKH IROORZLQJ WH[W ILJXUHV LQWHUDFWLYH YLGHRV QRQ
LQWHUDFWLYHYLGHRVWDVNV7KHSODQQHGDPRXQWRIHDFKHOHPHQWLVJLYHQLQFDVHRIDOOOHVVRQV

1DWXUDOO\WKHWH[WLVWKHPRVWHVVHQWLDOSDUWRIWKHVWXG\PDWHULDOV%HLQJGLJLWDOPHDQVWKDWHYHQWKHWH[WFRXOGEH
HQKDQFHG7KHPRVWLPSRUWDQWGHILQLWLRQVDSSHDULQSRSXSEXEEOHVDIWHUFOLFNLQJRQWKHZRUGV$OVROLQNVFDQEH
DGGHGWRWKHWH[W7KHVHFDQEHGLYLGHGLQWRWZRJURXSV7RWKHILUVWRQHEHORQJWKRVHOLQNVWKDWSRLQWWRDFHUWDLQ
SDUWRIDQRWKHU OHVVRQHLWKHURI WKHVDPHRURIDQRWKHUVXEMHFW WKXVHQDEOLQJWKHFRQQHFWLRQEHWZHHQWKHOHVVRQV
7KHRWKHUJURXSLQFOXGHVWKRVHOLQNVWKDWOHDGWRZHEVLWHVZKHUHVWXGHQWVFDQILQGH[WUDLQIRUPDWLRQLQWKHIRUPRI
WH[WVILJXUHVRUYLGHRVHWF

)LJXUHVFDQLQFOXGHPDQ\GLIIHUHQWW\SHVDVZHOO7KHUHFDQEHWDEOHVSKRWRVVNHWFKHVFUHDWHGE\WKHDXWKRUVRU
REWDLQHGIURPH[WHUQDOVRXUFHV

,QWHUDFWLYHDQGQRQLQWHUDFWLYHYLGHRVFDQDOVRDSSHDU LQ WKHPDWHULDOVGXHWR WKHIDFW WKDW WKH\DUHJRLQJWREH
DFFHVVHGWKURXJKWKHLQWHUQHWDQGQRWRQSDSHU7KHGLIIHUHQFHEHWZHHQWKHWZRW\SHVLVWKDWLQFDVHRILQWHUDFWLYH
YLGHRV VWXGHQWV DUH PRUH LQYROYHG WKH\ FDQ FKRRVH ZKDW WKH\ ZRXOG OLNH WR VHH 9LGHRV FDQ IRU H[DPSOH
GHPRQVWUDWHDSURFHVVOLNHKRZWRSHUIRUPWKHWLPHDQDO\VLVRID&30QHWZRUN7KRVHVWXGHQWVZKRDUHXQVXUHRI
WKHLU&30FDOFXODWLRQVNLOOVFDQMXVWZDWFKWKHYLGHR2QFHWKH\JHWPRUHFRQILGHQWWKH\FDQGHWHUPLQHWKHHDUO\
DQGODWHRFFXUUHQFHVRIWKHHYHQWVRQWKHLURZQDQGFKHFNWKHLUVROXWLRQ$QLPDWLRQVFDQDOVRVXPPDUL]HWKHWH[W
DQG ILJXUHV RI WKH OHVVRQ IRU LQVWDQFH WR VXP XS DOO WKH GDWD D WDEOH LQ D QRUP GDWDEDVH FRQWDLQV RU SURYLGH
DGGLWLRQDO LQIRUPDWLRQ RQ D WRSLF GLVFXVVHG IRU H[DPSOH GLVSOD\ SDJHV IURP ROG ERRNV RQ KRZ WR FDOFXODWH WKH
FRQVWUXFWLRQFRVWV

7DVNVFDQEHIRXQGDWYDULRXVSODFHVLQWKHOHVVRQV7KH\DUHXVXDOO\DWWKHHQGRIWKHFKDSWHUVRUOHVVRQV7KH\
FDQ EH RI GLIIHUHQW W\SHV 7KHUH DUH IRU H[DPSOH PXOWLSOH FKRLFH DQG PXOWLSOH UHVSRQVH TXHVWLRQV ,I WKH ULJKW
DQVZHULVWLFNHGWKHVPLOH\LVJRLQJWRVPLOHVHH)LJXUHLIQRWLWJHWVVDGDQJU\,QFDVHRIPXOWLSOHUHVSRQVH
TXHVWLRQVZKHQPRUHWKDQRQHDQVZHUKDVWREHFKHFNHGIRUWKHULJKWVROXWLRQWKHIDFHRQO\DSSHDUVZKHQDOORI
WKHPDUHWLFNHG

6RPHWDVNVUHTXLUHFDOFXODWLRQV,QFDVHRIRQHKDOIRIWKHVHWDVNVWKHVROXWLRQVDUHJLYHQDQGFDQEHUHDFKHGE\
WKHVWXGHQWVZKHQWKH\ZRXOGOLNHWRVHHWKHP,QFDVHRIWKHRWKHUKDOIWKHDQVZHUVDUHQRWSURYLGHG

1RPDWWHUZKDWW\SHWKHH[HUFLVHEHORQJVWRWKH\DOOVHUYHWKHVDPHSXUSRVH7KH\PHDVXUHWKHVWXGHQWV¶OHYHORI
XQGHUVWDQGLQJ7KLVZD\WKH\ZRXOGNQRZZKDWSDUWVRIWKHOHVVRQWKH\KDYHWRJRWKURXJKDJDLQ

(YHU\OHVVRQHQGVZLWKDELEOLRJUDSK\7KLVRQWKHRQHKDQGLVLPSRUWDQWEHFDXVHZHGRQRWZDQWWRFRPPLW
SODJLDULVPVRZHDOZD\VSURSHUO\DSSO\UHIHUHQFHV2QWKHRWKHUKDQGZHFRXOGDGGH[WUDVRXUFHVRILQIRUPDWLRQ
DVZHOOIRUVWXGHQWVZKRDUHLQWHUHVWHGLQFHUWDLQWRSLFV
6XPPDU\
'XH WR WKH IDFW WKDW VWXGHQWV QRZDGD\V H[SHFW WKH XVH RI LQIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJ\ LQ
HGXFDWLRQ ZKHQ WHDFKLQJ &RQVWUXFWLRQ 0DQDJHPHQW WKHVH GHPDQGV DUH DWWHPSWHG WR EH VDWLVILHG :LWK WKH
GHYHORSPHQW RI WHFKQRORJ\ WKHZD\ RI WHDFKLQJ VKRXOG DOVR EH FKDQJHG DQG SRVVLEO\ LPSURYHG 7KLV VLWXDWLRQ
FKDOOHQJHVWKHWUDGLWLRQDOPHWKRGVDQGZLWKWKDWWKHWHDFKHUVDVZHOO$OWKRXJKSUREDEO\IDFHWRIDFHLQWHUDFWLRQFDQ
QHYHUEHFRPSOHWHO\VXEVWLWXWHGE\FRPSXWHUVLQDEOHQGHGOHDUQLQJHQYLURQPHQW,&7JHWVLQWKHPL[DQGPD\EH
HYHQEHFRPHVGRPLQDQW

:LWK WKH KHOS RI RXU XQLYHUVLW\¶V H/HDUQLQJ V\VWHP DOO WKH QHFHVVDU\ LQIRUPDWLRQ FDQ EH DFFHVVHG DQ\WLPH
DQ\ZKHUH7KLVPDNHV WKH MRERIERWK VWXGHQWV DQG WHDFKHUVPRUHFRQYHQLHQW(YHQ WKRXJKPDQ\ IHDWXUHVRI WKH
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V\VWHP DUH XVHG WKHUH DUH VHYHUDO SRVVLELOLWLHV IRU IXWXUH LPSURYHPHQW7KH ILUVW VWHSZRXOGEH WR ILQG DZD\ WR
VXFFHVVIXOO\LQWHJUDWHWKHQHZRQOLQHPDWHULDOVZKLFKKDYHEHHQGHYHORSHGLQWRRXUH[LVWLQJV\VWHP

2XU JRDO LQ WKH ORQJ UXQ LV WR IXUWKHU GHYHORS WKHVH QHZPDWHULDOV DQG FRQQHFW WKH RQHVZULWWHQ IRU GLIIHUHQW
VXEMHFWVVLQFHDOORIWKHVHGHVFULEHWKHELJSLFWXUHDQGZHKDYHWRUHJDUGWKHPDVRQH
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